Experimental strategy to identify genes susceptible to oxidative stress in nigral dopaminergic neurons.
Neuropathological evidence from both human and experimental models of Parkinson's disease (PD) firmly supports a significant role for oxidative stress (OS) in the death of dopaminergic (DA) neurons in substantia nigra. Largely unknown are the genes underlying selective susceptibility of nigral DA neuron to OS and how they effect nigral DA cell death. The major barriers to high-throughput identification of candidate genes are the paucity of nigral DA neurons as well as the dilution effect of non-DA cells both in primary cultures and brain tissues. To overcome these barriers, we have developed a DA cell line model, SN4741, appropriate for cDNA microarray analysis. Candidate genes were selected from both the microarray analysis and the molecular implication of their pathological mechanisms (i.e., decreased mitochondrial complex I activity and proteasomal dysfunction) of PD. Subsequent secondary validation tests were devised to characterize genes including clone #45 that may underlie selective vulnerability of nigral DA neuron to OS.